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9ǰTOU %8 ¯	50&!4ǰ¬ĭ%&áĬĹš9ŷ365"%
$5Ǳ,ǰCPP40ǰCPP60ǰCPP80 &áĬĽ'ǰƚĭ&zċŐśģŏ 30 õ










r&ÓÂ' 20 ¡/kWhǰ120kWh 24Ø 300kWh r&ÓÂ' 25 ¡/kWhǰ
 300kWh 24ØÓÂ' 26 ¡/kWh &9"54Ǳ 
 ŉ%ǰQ`mSjK_mKÕħ% ƼĮ5ǱļŸž!'ǰQ`mSjK_
mK%Ǟ5Õħ9ǰB>mRÕħ!àƙ5ÓÂ"MaoÕħ!àƙ5ÓÂ
&vī% ¤Ŀ5Ǳ,ǰB>mRÕħ&ÓÂ% ƼĮ5ǱƩ 2.4 '
Q`mSjK_mK&B>mRÕħ&àƙ9,"/0&!5Ǳ	(ǰTOU
                                                   
5ǱƸ'ǰK`oRGaeTP<áƶ% ǰƐřŪńŵ9¹ţǱ  
3 Eio\ CǰD '¨&Eio\%¤36 5ǰÃRhoRcmR9½ 
5/ǰļ¤Ŀ!'Ãp&Eio\" ė"%5Ǳ  





5 13 ı3 16 ı&#$%&'('ǰEio\ CnD %é5u
î! 2 &9"4ǰ6×&Eio\%é5uî! 0 "$5Ǳ,ǰCPP40
áĬ65ĭ& 13 ı3 16 ı&#$%&'('ǰEio\ CnD %é5uî! 3
&9"5Ǳ$
ǰCPP 9áĬ5ĭ'ǰEio\ B %ä ƅǥƫƿ9Ƨ 
5/ǰÃıǝî%
5Eio\ B &#$%&'(' 1 &9"5Ǳ$
ǰB>m
RÕħ&ÓÂ'ǰQ`mSjK_mK&żõ I. ƅǥƫƿǰ II. TOUǰIII. CPP40ǰ




ǝ9ƩÕħ9đ ¤Ŀ%ū5Ǳ	#$%*+'Q`mSjK_mKáĬā 7 ıǝ
9Ʃǰ#$%,&'Q`mSjK_mKáĬ¬ 7 ıǝ9Ʃ 5Ǳ,ǰ63&
Õħ'ǰ#$%&'("Ãņ%àƙ65Ǳ	(ǰTOU áĬ65ĭ%
5 6 ı
3 12 ı&#$%,&'ǰEio\ CnD %é5uî! 2 &9"4ǰ6×&
Eio\%é5uî! 0 "$5Ǳ,ǰCPP40 áĬ65ĭ& 6 ı3 12
ı&#$%,&'ǰEio\ CnD %é5uî! 3 &9"5Ǳ+#0Ǒ*ǰ
CPP 9áĬ5ĭ'ǰEio\ B %ä ƅǥƫƿ9Ƨ 5Ǳ ǰ
ƅǥƫƿƧ86 5ĭ&Eio\ B & 6 ı3 12 ı&#$%,&' 1 &9"
5Ǳ 
ŉ%ǰMaoÕħ&ÓÂ% ƼĮ5ǱMaoÕħ&ÓÂ%'ǰ66&
Q`mSjK_mK%ä MaoÕħ9đ5Ǳ	(ǰTOU 'ǰTOU áĬ
ıǝîEio\ CnD %é5uî$3-./%&'(Ǵ19"4ǰ6×&uî
'-./%&'( = 0"$5 TOU MaoÕħ9đǱÃņ%ǰƅǥƫƿ% 0ǰ
ƅǥƫƿáĬıǝîEio\ B %é5uî$3$3%&'( = 19"4ǰ6
×&uî'$3%&'( = 0" 5Ǳ,ǰCPP40 % 0ǰCPP40 áĬıǝî
Eio\ CnD %é5uî$34""40%&'(Ǵ1ǰ6×&uî$3ǰ4""40%&'( = 0"$5ǱCPP60ǰCPP80 % 0ǰÃņ%MaoÕħ9đ 
5Ǳ 
DR áĬıǝî¬ā 7 ıǝ%Ǟ5Õħ% 0ǰEio\ CnD  TOU




đǱÃņ%ǰTOU áĬā 7 ıǝ% 0ǰ-./%*+"$5Õħ9đǱ
CPP 1ƅǥƫƿ% 0Ãņ%Õħ9đ 5Ǳ 




(6789) ǰİǝÍÞƝħ (6:*;&) ǰuî~ħ (6<';) 9uîéĈ&ĊÒ" ©ū
5Ǳĕă  (6789 ) ' 1 3 12 &9"5B>mRÕħ!5ǱİǝÍÞƝħ 5 
(6:*;&) 'İǝ (13 ı3 16 ı) &ǝ%ÍÞ 5~ħ9Ʃ 5Ǳ,ǰ
èéĈ" ǰƇñħ  (='>&) ǰ÷*óǨŽ  (=+7?&) ǰAoiǥ³Mao  (='@@) 
 èL=\ (=AB%&) %Ǟ5ĊÒ9©ū5Ǳ÷*óǨŽ'(=+7?&)' 1 3
7 &9"5B>mRÕħ!5ǱèL=\ (=AB%&) 'ǣÂÞ$3 1 ēø $
3 1ǰ!$$3 0 &9"5MaoÕħ!5Ǳĵ%'ǰĹâǥ%Ǟ5
ĊÒ" ǰ¢ƦöĹ¿ħ (6,&<,7>) ǰ?;GmĹ¿ħ (6'7,) 9©ū5Ǳķ





 ļ¤Ŀ!'ǰuî& 1 ıǝü4ǥ®ǦƫǞħ9Ɯ	5ǱpƢ%ǰuî&ǥ®
Ǧƫ'ĴĔǰţĮǰƾŨǰƓŝ"?UiCoIoYK9|½5/%ũ
5"Ɯ	36ǰƐřÝ!'uî&ǥ®Ǧƫ9 Household Production Theory 9ū











6 Household Production Theory &ƸƎ% 'ǰDeaton and Muellbauer 











 ! = ! ",EF,G,H, I  (1) 
!ǰ!' 1 ıǝü4&ǥ®Řǆǚǰ"'ǥ®łǰEF'Q`mSjK_mK
Õħ]DRi!4ǰ6%'#$%&'(ǰ#$%,& #$%*+Å,65ǱG'uîé
ĈǰĹâǥ%Ǟ5Õħ]DRi!4ǰ6%'ĕă (6789) ǰİǝÍÞƝħ 
(6:*;&) ǰuî~ħ (6<';) ǰ¢ƦöĹ¿ħ (6,&<,7>) ǰ?;GmĹ¿ħ (6'7,) 
Å,65ǱH'ǰ÷*óǨŽ (=+7?&) ǰƇñħ (='>&) ǰèL=\ (=AB%&) ǰA
oiǥ³Mao (='@@) 9Å.èéĈ]DRi!5Ǳ ǰI'×űƫÉ]D




 ln !7A = L + N% ln "7A + OPQEF7A + ORS G7 + OHS H7 + O*S IA 	+ OPQRS #$%&'(,7A ∙ G7 + NPQA&;%#$%&'(,7A ∙ .A&;%,A + U7 + V7A (2) 
(Ëà°ŀdQi) 
 ln !7A = L + N% ln "7A + OPQEF7A + O*S IA 	+ OPQRS #$%&'(,7A ∙ G7 + NPQA&;%#$%&'(,7A ∙ .A&;%,A + U7 + V7A (3) 
                                                   
7 MaoÕħ&ÓÂ'ǰù(2)"ù(3)&Q`mSjK_mKÕħ]DRi9ǰļſƁ





WℎYZY	EF = #$%&'(, #$%,&, #$%*+ 																																	G = 6789, 6:*;&, 6<';, 6,&<,7>, 6'7, 									H = =[\]^, ='>&, =AB%& 										I = .A&;%, .C&&(, .+&%  















 Ʃ 2.5 'ġàƑŀ!5ǱFoK 1 3FoK 4 'ǰËà°ŀdQi%25ġ
àƑŀ9Ʃ 
4ǰFoK 5 3FoK 8 'ǰÕ±°ŀdQi%25ġàƑŀ
9Ʃ 5Ǳ$




                                                   
















2.5 !'ǰËà°ŀdQi&FoK 1 "FoK 2ǰÕ±°ŀdQi&FoK 5 "F
oK 6 ĭ&ǥ®ŘǆQoL9Å:ġàƑŀ"$ 5Ǳ 
6!'ġàƑŀ9ƸƬ Ǳ,ǰdQi&Ťà³&/%Èï]oK
&V>K`mŃà9ƧǱŃà&ƑŀǰËà°ŀdQiğĚ6Ǳ
 ǰr!'Ëà°ŀdQi&ġàƑŀ9wą%ǁǀ9Ǔ/510Ǳ  
 r!'ǰÁÕħ&ġàƑŀ9Ə5Ǳ'/%ǰłħ% Ƭ Ǳ
ļŸž!'ǰł9ƠŢħ%ÕĢ 5/ǰłħ'Ǧƫ&łû®Ĉ
" ưǘ!5Ǳ (Ëà°ŀdQi&) #&FoK9Ƭ 0ǰƑŀ'ßà 

4ǰǦƫ&łû®Ĉ'Ɗ 0.08%!5"	5Ǳ 













11 ļſƁ 2 ƅ!0ƼĮǰļ¤Ŀ!ūĕăÕħ'BPHhoÕħ"$
 
4ǰĕăû®Ĉ!'$Š%ŮČ5Ćƫ5Ǳ  
















&-&QoL9ū 5/ǰĭQoL9Å:FoK 1 "Ŏ* &ƛ
ďýđ&þǩÙ£"ġŜ65Ǳ  
















Õħ9ūFoK 1 "FoK 3 &ġàƑŀ9ū JaejoJfm9Ƨ15Ǳ
                                                   
13 $8ǰQ`mSjK_mKáĬ6ĭ!'ǰuîİǝ  (13 ı3 16
ı) &ǥ®Řǆ9ÖīǠ  (17 ı3 23 ı) %J[R ¾ƟĈ5Ǳ  
14 Maddala (2001) %25"ǰMaoÕħ9ū¤Ŀ'ǰB>mRÕħ9ū¤
Ŀ"Ŏ* ū5ÕħØ$4ǰġàƑŀsßà"$5Ä5"9ĝĤ




















17.580%&ƅǥ°ŀĺĀ65Ǳ,ǰĕă% 'Ɗ 2.401%3Ɗ 24.218%ǰ
 İǝÍÞƝħ% 'Ɗ 2.645%3Ɗ 16.874%&ƅǥ°ŀĺĀ6
5Ǳ 
 ŉ%ǰQ`mSjK_mK&ƅǥ°ŀķ0Ù$5ÓÂ1ǰķ0æ$5







Š&9ū ƲƄ 5Ǳ!ǰƩ 2.5 &ġàƑŀ9Ƭ5"ǰQ`mSj
K_mK&ƅǥ°ŀ9ǯ/5ƫÉ'ǰĕăǰuî~ħ!5Ǳ»ä%ǰƅǥ°ŀ9
Ęª5ƫÉ" ǰİǝÍÞƝħǰ?;GmĹ¿ħǰ¢ƦöĹ¿ħǰ 




17 ÁÕħ& 50%Š'ǰĕăBPHhoǳ5ǰuî~ħǳ3 ~ǰ¢ƦöĹ¿ħǳ1












ħǳ1 ~ǰ?;GmĹ¿ħǳ3 ¿ǰ¢ƦöĹ¿ħǳ1 ¿ǰ Őśǳ30.03
9ū ǰQ`mSjK_mK&ƅǥ°ŀ9Ʒ 5Ǳ 
,ǰðÏŠ!Ʒ5ÓÂ'ǰ &Õħ% 50%Š&!Ʒ 
5Ǳ$8ǰĕăBPHhoǳ5ǰuî~ħǳ3 ~ǰ¢ƦöĹ¿ħǳ1 ¿ǰ?;
GmĹ¿ħǳ4 ¿ǰŐśǳ31.4ǰ İǝÍÞƝħǳ1 ~9ū ǰQ`m
SjK_mK&ƅǥ°ŀ9Ʒ 5Ǳ 
Q`mSjK_mK&ƅǥ°ŀ'ǰr&ǒ4!5Ǳƅǥƫƿ%25ƅǥ°ŀ
'ǰCase1 (ĭQoLĹ4) !Ɗ 2.290%3Ɗ 6.245%!5ǱpīǰCase2 (
ĭQoLš)!'ǰƊ 0.519%3 4.313%"$ 5Ǳ,ǰTOU &ƅǥ°ŀ
'ǰCase1 !Ɗ 4.528%3 12.099%ǰCase2 !Ɗ 1.036%3Ɗ 8.439%"$ 
5ǱCPP &ƅǥ°ŀ% 'ǰCase1 !Ɗ 6.715% (CPP40) 3Ɗ 27.560% 





Ʃ 2.7 'ǰZoDıǝî&Q`mSjK_mK&ƅǥ°ŀ Iǳķ0æ$5Ó
ÂǰIIǳðÏŠ!ƷÓÂǰ IIIǳķ0Ù$5ÓÂ% ǰQ`








ĭQoLĹ4)!Ɗ 1.410% (ƅǥƫƿ) 3Ɗ 7.251% (CPP80) !4ǰCase2 (
ĭQoLš) !Ɗ 0.302% (ƅǥƫƿ) 3Ɗ 1.557% (CPP80) !5Ǳ,ǰ
Ʃ 2.8 3Į3$2%ǰZoDıǝî&Q`mSjK_mK&ƅǥ°ŀæ
ÓÂ%
 0ǰCase1 !Ɗ 0.880% (ƅǥƫƿ) 3Ɗ 3.688% (CPP80) ǰ
Case2 !Ɗ 0.217% (ƅǥƫƿ) 3Ɗ 1.013% (CPP80) &Ƌƅǥ°ŀŹƹ6
 5ǱpīǰZoDıǝî&Q`mSjK_mK&ƅǥ°ŀķÙ"$5ÓÂ&
Ƌƅǥ°ŀ'ǰCase1 !Ɗ 4.835% (ƅǥƫƿ) 3Ɗ 20.309% (CPP80) ǰCase2





















































                                                   
18 	(ǰFilippini and Hunt (2011ǰ2012) 1 Mizutani and Nakamura 
(2015) 'ǰǧ°Ŧű$ǥ®Řǆ9ƜĐǥ®ǦƫǞħ% ¤Ŀ 
5Ǳ 




Faruqui and George (2005) /E,: &?5$@2"n, US; GqÍl´
b·; 2003t 7 2004t 12 
T: ¹
(crT) 
- VPP (-) , CPP (-) , TOU (-)  
Herter et al. (2007) T: &?5$@2"n, US; GqA7
@; 2003t 7 2004t 9 
T: :.-C(i 
- CPP (-)  
Faruqui and Sergici (2010) "<?&¯  15 DRjË¨!
 
T: *E7#¡¤ 
- VPP (-) , CPP (-) , TOU (-) 
Herter and Wayland (2010) /E,: &?5$@2"n, US; GqA7@, 
2004t 7 9 
T: OLS 
- 4E'Æq DR¦È[ (-)  
- DRj«¦È[ (+) 
- DRjW¦È[ (+)  








Faruqui and Sergici (2011) /E, : 8@-=" , US; GqA7@ , 2008
tD2009t 
T: SUR, di[=/@, PRISM 
- =/@ 1: O4E'D%54E'DTHI*o 
(-) , THI o (+) ,O4E'D%54E'DTHI
oDPTR (+) ,O4E'D%54E'DTHI
oDTech (-)  
- =/@ 2: 1xÈYODTHI (-) 
   
32 
*THI; v!©a°( 




- DR 6B(>;<?.0: (i) 4E'ÈY½
~U, (ii) ÁX·P¾V, (iii) ÈYL£
pfÃY~U 
- DR 6B(>;ºÊ: (i) +:E0<E,E·ª
)+0, (ii) ÅM§±Ç\, (iii) ½¬ DR
k( ¼F¿, (iv) }{TÃFRs| 
Ida et. al. (2013) /E,: JÂD]In, ; GqA7@; 2012
t 7 9 
T: di[=/@ 
- ¦È²» (-) , ¦È²»D}{ (-) , CPP (-) 
- CPPD}{ (+) , CPPDseÈYNÄ (+) 
Faruqui et al. (2014) /E,: )3-&.0n, US; GqÍl´b
·; 2009t 6 8 
T: SUR, di[=/@, PRISM 
 =/@ 1; ÈY½4E'D%54E'
yÉ 
  =/@ 2; 1xÈY½ÄyÉ 
- =/@ 1: O4E'D%54E'DTHI o
(-) , THI o (+) ,O4E'D%54E'DTHI
oDPTR (+) ,O4E'D%54E'DTHI
oDTech (-) 
- =/@ 2: 1xÈYODTHI (-) 
Jessoe and Rapson. (2014) /E, : )3-&.0n , US; GqA7@ ; 
2011t 7 8 
T: ITT(OLS), TOT(2SLS),  
- O (-) , O+IHD (-) , (O+IHD)D(IHD!³c








2?(5M[.&) Mean Std. Dev. Min Max 
E (1BV<	X,HSU[kWh) -0.878  0.761  -4.605  2.625  
P (X,(E[*/kWh) 3.146  0.115  2.996  3.258  
DRpeak (13B 16B  2?[0-5) 0.169  0.701  0.000  5.000  
DRpre (6B 12B  2?[0-5) 0.297  0.908  0.000  5.000  
DRpos (17B 23B  2?[0-5) 0.297  0.908  0.000  5.000  
Ninc (>=![1-12) 5.915  2.722  1.000  12.000  
Nhome (AV14N?[#) 1.295  0.959  0.000  4.000  
Nfam ("7#?[#)  3.190  1.200  1.000  7.000  
Nrefrig (+O:)D/?[/) 1.134  0.432  0.000  3.000  
Nair ( )D/?[/) 3.573  1.710  0.000  10.000  
Hage (K8?[8) 3.181  1.615  1.000  6.000  
Hsize (;9YJ![1-7) 4.302  1.055  1.000  7.000  
Htype ('6![W0'4\1Z	
$3\0) 0.770  0.421  0.000  1.000  
Hall (!X-![!X-\1Z	
$3\0) 0.312  0.463  0.000  1.000  
Otemp (FI[) 26.635  4.074  14.900  35.800  
Oweek (%@![%@\1Z	
$3\0) 0.339  0.473  0.000  1.000  
Osep (9C![9C\1Z	
$3\0) 0.475  0.499  0.000  1.000  










    
    DR
 
 Mean Std. Dev. Min Max   Mean Std. Dev. Min Max   Mean Std. Dev. Min Max 
E  0.581 0.596 0 7.4   0.585 0.669 0 7.9   0.537 0.536 0 7.52 
P 23.565 2.599 20 26   23.456 2.618 20 26   23.402 2.613 20 26 
DRpeak  0 0 0 0   0.064 0.245 0 1   0.442 1.105 0 5 
DRpre  0 0 0 0   0.12 0.325 0 1   0.774 1.371 0 5 
DRpos  0 0 0 0   0.12 0.325 0 1   0.774 1.371 0 5 
Ninc  6.018 2.792 1 11   5.964 2.588 2 12   5.852 2.744 1 12 
Nhome  1.22 0.961 0 4   1.259 1.033 0 4   1.337 0.923 0 4 
Nfam  3.202 1.255 1 6   3.277 1.151 1 7   3.148 1.199 1 6 
Nrefrig  1.11 0.414 0 3   1.17 0.516 0 3   1.129 0.397 0 3 
Nair 3.661 1.587 0 8   3.554 1.913 0 10   3.542 1.667 0 9 
Hage  3.147 1.647 1 6   3.232 1.737 1 6   3.17 1.546 1 6 
Hsize  4.404 1.015 2 7   4.348 1.075 2 7   4.239 1.059 1 7 
Htype  0.835 0.371 0 1   0.839 0.367 0 1   0.712 0.453 0 1 
Hall  0.321 0.467 0 1   0.393 0.488 0 1   0.273 0.445 0 1 
Otemp 26.491 4.29 14.9 35.8   26.491 4.29 14.9 35.8   26.491 4.29 14.9 35.8 
Osep  0.487 0.5 0 1   0.487 0.5 0 1   0.487 0.5 0 1 
                              




   
 2.4!"#$%&!"#'$!"#() !"#$%&	  
   
DRpeak = 1 
 B  13:00  16:00 
DRpeak = 2 
 C	D TOU 13:00  16:00 
DRpeak = 3 
 C	D CPP40 13:00  16:00 
DRpeak = 4 
 C	D CPP60 13:00  16:00 
DRpeak = 5 
 C	D CPP80 13:00  16:00 
DRpeak = 0  
 !"#'$  
   
DRpre = 1 
 B  6:00  12:00 
DRpre = 2 
 C	D TOU 6:00  12:00 
DRpre = 3 
 C	D CPP40 6:00  12:00 
DRpre = 4 
 C	D CPP60 6:00  12:00 
DRpre = 5 
 C	D CPP80 6:00  12:00 
DRpre = 0  
 !"#()  
   
DRpos = 1 
 B  17:00  23:00 
DRpos = 2 
 C	D TOU 17:00  23:00 
DRpos = 3 
 C	D CPP40 17:00  23:00 
DRpos = 4 
 C	D CPP60 17:00  23:00 
DRpos = 5 
 C	D CPP80 17:00  23:00 
DRpos = 0  
    
   
36 
k 2.5xTHi\ 
*$, @H=\*$, Dr=\*$, 
 .! 1 .! 2 .! 3 .! 4 .! 5 .! 6 .! 7 .! 8 
2WDU [ [ c c [ [ c c 
DR DU -% #). -% #). -% #). -% #). ln #  -0.079*** -0.080*** -0.077*** -0.081*** -0.064*** -0.064*** -0.059** -0.064** 
  (0.024) (0.024) (0.024) (0.025) (0.023) (0.024) (0.024) (0.025) $%&'()  -0.761***   -0.495***   -0.765***   -0.499***   
  (0.101)   (0.108)   (0.101)   (0.107)   $%&*'   0.000   -0.003   0.000   -0.002   
  (0.004)   (0.005)   (0.004)   (0.005)   $%&+,   0.014***   0.006   0.014***   0.006   
  (0.005)   (0.006)   (0.004)   (0.006)   $%&'() 	∗ 	/012   -0.006**   -0.005**   -0.006**   -0.005**   
  (0.002)   (0.002)   (0.002)   (0.002)   $%&'() 	∗ 	/3+4'   0.019***   0.018**   0.019***   0.018**   
  (0.007)   (0.007)   (0.007)   (0.007)   $%&'() 	∗ 	/5(4   -0.004   -0.007   -0.004   -0.007   
  (0.005)   (0.005)   (0.005)   (0.005)   $%&'() 	∗ /*'5*06  0.015   0.017   0.015   0.017   
  (0.013)   (0.013)   (0.013)   (0.013)   $%&'() 	∗ 	/(0*  0.002   0.003   0.002   0.003   
  (0.004)   (0.004)   (0.004)   (0.004)   $%&'() 	∗ ln 78'4&  0.208***   0.136***   0.209***   0.137***   
  (0.028)   (0.029)   (0.028)   (0.029)   %9&'()     -2.513***   -2.257***   -2.509***   -2.252*** 
    (0.674)   (0.676)   (0.674)   (0.676) %9&*'     0.002   0.002   0.001   0.001 
    (0.014)   (0.015)   (0.014)   (0.015) %9&+,     0.014   -0.007   0.014   -0.007 
    (0.016)   (0.018)   (0.016)   (0.018) 
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%9&'() 	∗ 	/012     -0.026**   -0.024**   -0.026**   -0.024** 
    (0.012)   (0.012)   (0.012)   (0.012) %9&'() 	∗ 	/3+4'     0.086***   0.085***   0.086***   0.085*** 
    (0.024)   (0.024)   (0.024)   (0.024) %9&'() 	∗ 	/5(4      0.013   0.008   0.013   0.008 
    (0.028)   (0.027)   (0.028)   (0.027) %9&'() 	∗ 	/*'5*06    0.034   0.031   0.034   0.030 
    (0.051)   (0.052)   (0.051)   (0.052) %9&'() 	∗ 	/(0*    -0.018   -0.015   -0.018   -0.014 
    (0.015)   (0.015)   (0.015)   (0.015) %9&'() 	∗ ln 78'4&    0.708***   0.656***   0.707***   0.655*** 
    (0.193)   (0.194)   (0.193)   (0.194) :7;&'()	    -2.043***   -1.670***   -2.052***   -1.681*** 
    (0.261)   (0.264)   (0.261)   (0.264) :7;&*'     0.020   0.026   0.020   0.026 
    (0.016)   (0.030)   (0.016)   (0.028) :7;&+,     0.042**   0.027   0.041**   0.027 
    (0.018)   (0.033)   (0.018)   (0.032) :7;&'() 	∗ 	/012     -0.019***   -0.018**   -0.019***   -0.018** 
    (0.007)   (0.007)   (0.007)   (0.007) :7;&'() 	∗ 	/3+4'     0.063***   0.059***   0.063***   0.059*** 
    (0.022)   (0.022)   (0.022)   (0.022) :7;&'() 	∗ 	/5(4      -0.020   -0.029**   -0.020   -0.029** 
    (0.014)   (0.015)   (0.015)   (0.015) :7;&'() 	∗ 	/*'5*06    0.030   0.035   0.030   0.035 
    (0.038)   (0.040)   (0.038)   (0.040) :7;&'() 	∗ 	/(0*    0.003   0.009   0.003   0.009 
    (0.011)   (0.011)   (0.011)   (0.011) :7;&'() 	∗ ln 78'4&    0.581***   0.495***   0.584***   0.498*** 
    (0.075)   (0.075)   (0.074)   (0.075) <##40&'()     1.112**   1.387**   1.124**   1.401** 
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    (0.556)   (0.556)   (0.556)   (0.556) <##40&*'     -0.018   -0.018   -0.018   -0.018 
    (0.017)   (0.030)   (0.017)   (0.029) <##40&+,     0.078***   0.056*   0.078***   0.056* 
    (0.020)   (0.034)   (0.020)   (0.033) <##40&'() 	∗ 	/012     -0.019**   -0.017*   -0.019**   -0.017* 
    (0.009)   (0.009)   (0.009)   (0.009) <##40&'() 	∗ 	/3+4'     0.047   0.044   0.047   0.044 
    (0.029)   (0.029)   (0.029)   (0.029) <##40&'() 	∗ 	/5(4      -0.010   -0.019   -0.009   -0.019 
    (0.019)   (0.019)   (0.019)   (0.019) <##40&'() 	∗ 	/*'5*06    0.067   0.073   0.067   0.072 
    (0.052)   (0.053)   (0.052)   (0.053) <##40&'() 	∗ 	/(0*    0.018   0.024   0.018   0.024 
    (0.015)   (0.015)   (0.015)   (0.015) <##40&'() 	∗ ln 78'4&    -0.377**   -0.435***   -0.380**   -0.439*** 
    (0.157)   (0.157)   (0.157)   (0.157) <##60&'()    -1.746**   -1.588**   -1.721**   -1.561** 
    (0.734)   (0.742)   (0.734)   (0.742) <##60&*'     0.018   0.017   0.018   0.017 
    (0.017)   (0.030)   (0.017)   (0.028) <##60&+,	    0.078***   0.057*   0.078***   0.057* 
    (0.019)   (0.033)   (0.019)   (0.032) <##60&'() 	∗ 	/012     -0.017*   -0.015   -0.017*   -0.015 
    (0.010)   (0.010)   (0.010)   (0.010) <##60&'() 	∗ 	/3+4'     0.048*   0.045*   0.048*   0.045* 
    (0.025)   (0.026)   (0.025)   (0.026) <##60&'() 	∗ 	/5(4      0.001   -0.009   0.001   -0.008 
    (0.020)   (0.020)   (0.020)   (0.020) <##60&'() 	∗ 	/*'5*06    0.027   0.032   0.027   0.032 
    (0.052)   (0.054)   (0.052)   (0.054) 
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<##60&'() 	∗ 	/(0*    0.012   0.018   0.012   0.018 
    (0.015)   (0.015)   (0.015)   (0.015) <##60&'() 	∗ ln 78'4&    0.464**   0.439**   0.456**   0.431** 
    (0.211)   (0.213)   (0.211)   (0.213) <##80&'()     -0.487   -0.163   -0.521   -0.203 
    (0.769)   (0.766)   (0.769)   (0.766) <##80&*'     -0.009   -0.009   -0.009   -0.010 
    (0.016)   (0.029)   (0.016)   (0.028) <##80&+,     0.034*   0.013   0.034*   0.013 
    (0.020)   (0.034)   (0.020)   (0.033) <##80&'() 	∗ 	/012     -0.016*   -0.014   -0.016*   -0.014 
    (0.009)   (0.009)   (0.009)   (0.009) <##80&'() 	∗ 	/3+4'     0.054**   0.050*   0.053**   0.050* 
    (0.027)   (0.027)   (0.027)   (0.027) <##80&'() 	∗ 	/5(4      -0.012   -0.021   -0.011   -0.021 
    (0.019)   (0.019)   (0.019)   (0.019) <##80&'() 	∗ 	/*'5*06    0.097**   0.102**   0.097**   0.102** 
    (0.048)   (0.049)   (0.048)   (0.049) <##80&'() 	∗ 	/(0*    0.001   0.007   0.001   0.007 
    (0.013)   (0.013)   (0.013)   (0.013) <##80&'() 	∗ ln 78'4&    0.074   0.002   0.084   0.013 
    (0.218)   (0.217)   (0.218)   (0.217) /012          0.012** 0.012** 0.010* 0.011* 
          (0.006) (0.006) (0.006) (0.006) /3+4'          0.039** 0.038** 0.043** 0.041** 
          (0.017) (0.017) (0.017) (0.017) /5(4           0.107*** 0.107*** 0.114*** 0.115*** 
          (0.013) (0.013) (0.013) (0.013) /*'5*06          0.112*** 0.112*** 0.108*** 0.109*** 
          (0.041) (0.041) (0.040) (0.040) /(0*          0.076*** 0.077*** 0.074*** 0.074*** 
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          (0.013) (0.013) (0.013) (0.013) A(6'          0.021** 0.021** 0.020** 0.020** 
          (0.010) (0.010) (0.010) (0.010) A,0B'          0.038** 0.038** 0.038** 0.038** 
          (0.019) (0.019) (0.019) (0.019) A8C&'          0.037 0.038 0.020 0.022 
          (0.049) (0.049) (0.049) (0.049) A(DD           0.325*** 0.325*** 0.329*** 0.330*** 
          (0.034) (0.034) (0.034) (0.034) ln 78'4&  0.355*** 0.356*** 0.396*** 0.393*** 0.361*** 0.362*** 0.404*** 0.401*** 
  (0.021) (0.021) (0.022) (0.022) (0.021) (0.021) (0.022) (0.022) 7E'')'1F  0.033*** 0.035***     0.033*** 0.035***     
  (0.006) (0.008)     (0.006) (0.008)     7,'&  -0.079*** -0.079*** -0.092*** -0.094*** -0.078*** -0.078*** -0.091*** -0.092*** 
  (0.006) (0.007) (0.007) (0.007) (0.006) (0.007) (0.007) (0.007) 
HUu  -1.702*** -1.704*** -1.829*** -1.802*** -2.995*** -3.000*** -3.123*** -3.102*** 
  (0.117) (0.118) (0.123) (0.125) (0.142) (0.143) (0.147) (0.148) 
24 Ys#). yes yes yes yes Yes Yes yes yes 
-(,U 685,524 685,524 453,139 453,139 685,524 685,524 453,139 453,139 
^H4U 0.138 0.139 0.168 0.169 0.262 0.262 0.281 0.281 
/MU 485 485 485 485 485 485 485 485 
JULO -582820 -582451 -376473 -376131 - - - - 
_wClustered robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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k 2.6x]avRQvXsAGjUD> DRgt=\q
DR"( ]a(	) RQ XsAGjU
  30.3 31.4 32.23 4.5 5 6.5 1 1.5 
Case 1 (include weekends)                 
gtln -5.018% -4.540% -3.793% -4.253% -4.540% -5.395% -4.540% -3.629% 
TOU -9.784% -8.874% -7.442% -8.325% -8.874% -10.499% -8.874% -7.126% 
CPP40 -14.311% -13.011% -10.953% -12.224% -13.011% -15.328% -13.011% -10.496% 
CPP60 -18.611% -16.960% -14.331% -15.958% -16.960% -19.896% -16.960% -13.744% 
CPP80 -22.695% -20.730% -17.580% -19.532% -20.730% -24.218% -20.730% -16.874% 
Case 2 (exclude weekends)                 
gtln -2.964% -2.645% -2.147% -2.401% -2.645% -3.372% -2.645% -1.764% 
TOU -5.839% -5.219% -4.249% -4.744% -5.219% -6.630% -5.219% -3.498% 
CPP40 -8.630% -7.726% -6.305% -7.031% -7.726% -9.779% -7.726% -5.201% 
CPP60 -11.338% -10.166% -8.317% -9.263% -10.166% -12.821% -10.166% -6.873% 
CPP80 -13.965% -12.542% -10.285% -11.442% -12.542% -15.761% -12.542% -8.517% 
_wD>
DU1E0DUv-(, 50%b6dmfw
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k 2.7 &+8 DRgt=\ 
DR "( ZK
..! NBe..! ZF..!
Case 1 (include weekends)       
gtln -2.290% -4.540% -6.245% 
TOU -4.528% -8.874% -12.099% 
CPP40 -6.715% -13.011% -17.588% 
CPP60 -8.851% -16.960% -22.735% 
CPP80 -10.939% -20.730% -27.560% 
Case 2 (exclude weekends)       
gtln -0.519% -2.645% -4.313% 
TOU -1.036% -5.219% -8.439% 
CPP40 -1.550% -7.726% -12.388% 
CPP60 -2.061% -10.166% -16.166% 











(3) NBe..!x7DU-(, 50%b63dw 
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Case 1 (include weekends)     
gtln 1.410% -0.880% -3.130% -4.835% 
TOU 2.840% -1.689% -6.034% -9.260% 
CPP40 4.289% -2.425% -8.721% -13.299% 
CPP60 5.760% -3.092% -11.200% -16.975% 
CPP80 7.251% -3.688% -13.479% -20.309% 
Case 2 (exclude weekends)     
gtln 0.302% -0.217% -2.342% -4.010% 
TOU 0.908% -0.128% -4.312% -7.532% 
CPP40 0.920% -0.630% -6.806% -11.468% 
CPP60 1.236% -0.825% -8.930% -14.930% 
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ƛ 3 Ɵ#)ȄµŽƇ&Ȃ²Ūǚ=Ʈęȃƾǹİ(ſǒƇưľ$ĩédTi'





                                                   
4 




ƈ"9 (Ito et. al. 2015; Costa and Kahn 2013; Alloctt and Rogers 2012; 
Allcott 2011) ȍ











Ȃşœß#)ȌŠǪȃƾ'ǹ"Êŕ(ƎƗƸ<:"9 (Ferraro et.al. 
2011; Ferraro and Price 2013; Bernedo et.al. 2014) ȍ:7(ƎƗ)ȌMfpM












ǌïØT`mVjN_mN'!") TOUȌCPP (ƟȂµŏ'ťƈ9ȍ 
2.2. Ȃ²Ūǚ(ȄµŽĒ'ǹ9¡ƸƎƗ 








(Filippini and Orea 2014; Filippini et al 2014 Filippini et al 2015) ȍŊƎƗ#






Ŋ©Ŏ#)Ȍ2012 ü 7 ń 23 Ĺ7 9 ń 28 Ĺ(Ǹ')>&ÖÙ5#Ƹ<:T
`mVjN_mNáǀŗƑêȉ(TpP=Ƃ9ȍŊêȉ)ȌN`pUǆ5T
`mVjN_mN(ï¢'69ƟȂ(ÄƱĒ=Œǈ93'ȌƦŬƁœƊz$
& "Ǩ3"9śwBXiEpoƑLNSbêǈ(q!#96ȍ  






7ȍŊêȉ#)ȌŐǌïØT`mVjN_mN$"ȌTOU $ CPP ( 2 !'ťƈ
"9ȍTOU )ȌûĹ( 13 ļ7 16 ļ(Ǹ(Ȃ²ĳǴ'+20 ¦/kWh =³
9
4(#9ȍCPP40ȌCPP60ȌCPP80 )::+40/kWhȌ+60 ¦/kWhȌ+80 ¦
                                                   
5 )>&ÖÙ$)ǯÿȌáǺÿȌâƵƋ'09ÖÙ($#8ȌŊ©Ŏ
#)ƃǢøȌňŧõøȌƠƶø©ŎîǖÖÙ$& "9ȍ  
6 )>&ÖÙ(.'ȌŘũøȌǕƃøȌ¸}öøêȉîǖÖÙ$& "
9ȍǊ)N`pUIaeWS@êǈ'!"ȌƦŬƁœƊ=Àŷȍ  
7 Gip^ CȌD )«(Gip^'©7:"9ȌÊUhpUcmU=Ã"
93ȌŊƎƗ#)Êq(Gip^$"Ġ	$'9ȍ  
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')Ȍ453 wú (" = 1, … ,453) ( 2012 ü 10 ń 1 Ĺ7 2012 ü 12 ń 16 Ĺ + = 1, … ,79  (ZXiTpP=¬Ƃ"©Ŏ9ȍ#ȌÈGip^(wúİ)Ȍ







 ƺ 3.1Ȍƺ 3.2 )ŊƎƗ#Ƃ9Ýİ(ǎĻ6+ǅǥƩǄ#9ȍ.) 1 Ĺ
Ć8(Ȃ²Ƃǳ#9ȍ/012)Ğč=ƺDSJhpÝİ#8Ȍ1 (200 r¦
ŉű) 7 12 (1500 r¦s) 0#(=$9ȍ/304)B?ImŅÅİ#8Ȍ56078)ā-þȅƖ=ƺDSJhpÝİ#8Ȍ1 (209:ŉű) 7 7 (2009:
s) (=$9ȍ0Ȍ/2;0<=, /6>?=81>, /8<=84)::Ȍwú'9 5 Ŝt(























7:ȌƦŬæ#)(Ȃ²ȃƾ= Household Production Theory =Ƃ"


















 .J = . E, I= . /012, /304, /2;0<=, /6>?=81>, /8<=84, 56078, @>8AB, K0  (2) 
#Ȍ.J)Ȃ²ȃƾ(ſǒȌ	/012)Ğč=ƺDSJhpÝİȌ/304)B?I
                                                   
9 Household Production Theory (Ǌƣ'!")ȌDeaton and Muellbauer 
(1980) 5 Filippini (1999) ȌFilippini (2011) =Àŷȍ  
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m  Ņ Å İ 10 Ȍ 56078 ) ā - þ ȅ Ɩ = ƺ  D S J h p Ý İ Ȍ   "/2;0<=, /6>?=81>, /8<=84)::Ȍwú'9 5 Ŝt(İȌ6 Ŝ7 18 Ŝ(


























.3 = .J + .M + N= . /012, /304, /2;0<=, /6>?=81>, /8<=84, 56078, @>8AB, K0+ .M + N (3) 
#9ȍ&Ȍ	ȄµŽƇ&Ȃ²Ūǚǳ)TpP7ƉĨǁů#&
3ȌŊƎƗ#)ƏŽƇ\kmS@?dTi=ĐƂ"Ȃ²ȃƾǹİ=ĩé9ȍ 
                                                   














ðǻ®ŭ#9) #9ƏŽƇƀƁ (ǚƂ) \kmS@?ǹİ=ĩéȌ(ƀƁ





 ln .0>3 = R + ST/012,0 + S:56078,0 + SU/304,0 + SV/2;0<=,0+ SW/6>?=81>,0 + SV/8<=84,0 + SW ln @>8AB,0> + G0> + X0> (4) 
#Ȍ ln .0>3) 1 ĹĆ8(Ȃ²Ūǚǳ(ƲŶîİ#8Ȍ/012,0)Ğč=ƺ
DSJhpÝİȌ/304,0)B?ImŅÅİȌ56078,0)ā-þȅƖ=ƺDSJhp
ÝİȌ"/2;0<=,0, /6>?=81>,0, /8<=84,0)::Ȍwú'9 5 Ŝt(İȌ6














                                                   
11 ƾƢȃƾǹİ'9ȄµŽĒ'ǹ9ǔǒ) Kumbhakar and Lovell (2000) =
Àŷ($ȍ  
12 (ǁ=ImUkpi9ĶŤ$"ȌTrue Random Effect Model (TRE)  






ȍ(3ȌŊƎƗ) Battese and Coelli (1995) #īő1:ğŤ=Ƃ9
$#ȌȄµŽȇG0>(ŢéƾÓ'!"©Ŏ9ȍ¤Ƈ')ȌȄµŽȇG0>=ś(
3 !(ZPpm$"éă·Ȍă(4)$Êļ'ĩé9$=ǉ19ȍƛ 1 'Ȍ
ȄµŽȇG0>(ļǸ=ǧĩƔ'ťƈdTi#9ȍ 
G0> = ^_ + ^J`aDbc> + d0> d0>~/\(0, Z?:) (5) 












9ȍ#)ȌȄµŽȇG0>=Ȍ G0> 	= ^_ + ^Tghab0 + ^:kC0 + ^U`aDbc> + V^ghab0 ∗ `aDbc>+ ^WkC0 ∗ `aDbc> + d0>
    							 dℎDaD					d0>~/\(0, Z?:) (7) 
$"éƫ9ȍ
ŃĊ'Ȍă(3)'9ȄµŽƇ&Ȃ²Ūǚǳ.M(š3Ķ'!"ǎĻ"




n0> = 1 − .0>p.0>3 = 1 − exp(−G0>) 	 (8) 
#Ȍ.0>p)\kmS@?ǹİs(Ȃ²ȃƾǳ#8Ȍ:)ă(4)'9 (	R +STtbuv9D0 + S:56078,0 + SU/304,0 + SV/2;0<=,0 + SW/6>?=81>,0 + SV/8<=84,0 + SW ln @>8AB,0>	) 
($#9ȍ.0>3)êǽ(Ȃ²Ūǚǳ#8ȌȄµŽĒn	0>) 0 (Ń4µŽƇ&Hp




 ƺ 3.4 )ĩéƧŏ=ƺ"9ȍModel I )ă(4)$ă(5)=ƂĩéƧŏ#








(ĩéƧŏ)ȌModel I # 0.910ȌModel II # 0.927Ȍ" Model III # 0.934
$& "8Ȍ£"(dTi'"(./ 1 $& "9ȍČ "ȌȄ
µŽĒȂ²Ūǚ'v
9ĈȆ)Ǎ÷ȇ(ĈȆ$ÊƜ#913ȍ
 ś'Ȍ\kmS@?ȇ(ĩéƧŏ'!"ƿ"ȍƺ 3.4 (ZpU I )\km
S@?ȇ(ĩéƧŏ#9ȍ%(Ýİ4ƦŬæƇ'Ė1:ƚÇ=ĤȌƩǄƇ
'Ņė&Ƨŏ$& "9ȍ0Ȍİ(á1'!"4èéƇ&Ƨŏč7:










Ȃ²ŪǚÜ³9$Ļ7$& ȍB?ImŅÅİ 1 ÅÜ
9$
'ȌModel I #)ơ 9.1%ȌModel II #)ơ 9%ȌModel III #)ơ 8.9%(Ȃ²Ū
ǚǳ(sĺƿǣ0:9ȍā-þȅƖ(Üá'69Ȃ²Ūǚ(Ü³ǳ)ȌModel I
#ơ 4.5%ȌModel II $ Model III #ơ 4.2%$& "9ȍwúİ(ĈȆ'!
")Ȍ5 Ŝt(İ 1 Ü
9$'ȌȂ²Ūǚ Model I #)ơ 9.5%Ȍ
Model II $ Model III #)ơ 9.6%Ü³Ȍ6 Ŝ7 18 Ŝ(İ 1 Ü
9$Ȍ
Model I #)ơ 11.1%ȌModel II $ Model III #)ơ 11.4%(Ȃ²Ūǚ(Ü³
ů1:9ȍ0Ȍ60 Ŝs(İ 1 Ü
9$'Ȍ Model I #)ơ 11.4%Ȍ




Ē=ƺ"9ȍ&<ȌşŮ 1%sĺ9$ Model I #)ơ 0.68%ȌModel 






 ƺ 3.4 (ZpU II )ȄµŽȇG(ĩéƧŏ#9ȍȄµŽȇG(ļǸ=ǧÝ





































 ƺ 3.6 )T`mVjN_mNêȉĊ(wú(ëȂǙł
Ƹ¶'!"©Ŏ
Ƨŏ#9ȍƺ 3.6 '9 Model I )T`mVjN_mNB?Im(Ǚ
                                                   
14 ¡'4ǥ-ȌGreene (2005a, 2005b) )Ȍ	wú(ƅǜĒ=ImUk
pi"ȄµŽĒ=Ǆƞ9ĶŤ$" TRE dTi$ TFE dTi=īő"
9ȍȌ:7(ĶŤ') 2 !(ŚŴ9ȍƛ 1 'ȌļǸ'uÝ$&9wú
(ƅǜĒ=ImUkpi9$ȌļǸ'uÝ&ȄµŽĒĩéuÄƱ$&9ȍƛ 2
'Ȍ:7(dTi(òĀǹİ)Ƽǿ#93ȌŃǭ·ǄƞÁŋ&ÛÉ
9ȍŊƎƗ#4òĀǹİ(Ńǭ·ǄƞÁŋ& 3ȌTRE dTi$ TFE d
Ti(Ƨŏ=ǡ& ȍ  

























































































ȉƥĊ(ơ 2 nń»=©Ŏîǖ$ȍ&7Ȍ( 2 nń»(©Ŏ=
4 "ǷŇƇ&µŏ=Ʈ
9')ŇǸƍ6	'4đ<:9ȍ "Ȍ(
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¡ƸƎƗ#Ƹ<:"96	'Ȍ3 üĊ5 4 üĊ(TpP=Ƃ9$#Ȍ68Ƿ
ŇƇ&µŏ=©Ŏ9ďƾ9ȍ 



















Variable Mean Std. Dev. Min Max 
          .  10.554  5.911  1.010  142.700  /012  5.863  2.686  1.000  12.000  /304  3.455  1.700  0.000  10.000  56078  4.194  1.084  1.000  7.000  /2;0<=  0.245  0.587  0.000  4.000  /6>?=81>  0.589  0.903  0.000  3.000  /8<=84  0.678  0.911  0.000  3.000  @>8AB  17.832  5.674  7.900  28.500  CDE3  0.080  0.271  0.000  1.000  FGH3  0.025  0.158  0.000  1.000  
          
obs. 16642       
 





  Group A   Group B   Group CD 
Variable Mean Std. Dev. Min Max   Mean Std. Dev. Min Max   Mean Std. Dev. Min Max 
               !  11.784  7.788  1.500  142.700    10.965  6.109  1.200  49.000    9.907  4.761  1.010  52.750  "#$%  6.183  2.750  2.000  11.000    6.212  2.568  2.000  12.000    5.605  2.675  1.000  12.000  "&#'  3.690  1.562  0.000  8.000    3.500  1.917  0.000  10.000    3.345  1.657  0.000  8.000  ()#*+  4.352  1.050  2.000  7.000    4.288  1.125  2.000  7.000    4.096  1.072  1.000  7.000  "%,#-.  0.282  0.586  0.000  2.000    0.212  0.477  0.000  2.000    0.243  0.622  0.000  4.000  ")/0.+$/  0.549  0.819  0.000  3.000    0.621  0.981  0.000  3.000    0.593  0.904  0.000  3.000  "+-.+'  0.521  0.837  0.000  3.000    0.773  0.950  0.000  3.000    0.706  0.917  0.000  3.000  1/+23  17.832  5.675  7.900  28.500    17.832  5.675  7.900  28.500    17.832  5.674  7.900  28.500  456&  0.028  0.165  0.000  1.000    0.106  0.308  0.000  1.000    0.090  0.287  0.000  1.000  789&  0.000  0.000  0.000  0.000    0.030  0.171  0.000  1.000    0.034  0.181  0.000  1.000  
                              
Obs. 3763         3498         9381       
63 
ǃ 3.4ȔUboWlNaoN(58Ȇ¸ƀƊ'電力消費の持続的なĻÔ¸ś
 Model I Model II Model III 
   
Part I   !"#$ 0.021*** 0.021*** 0.021*** 
 (0.008) (0.008) (0.008) !%"& 0.087*** 0.086*** 0.085*** 
 (0.015) (0.014) (0.014) '(")* 0.044*** 0.041** 0.041** 
 (0.017) (0.017) (0.017) !$+",- 0.090*** 0.092*** 0.092*** 
 (0.030) (0.030) (0.030) !(./-*#. 0.105*** 0.108*** 0.108*** 
 (0.021) (0.021) (0.021) !*,-*& 0.108*** 0.113*** 0.114*** 
 (0.028) (0.027) (0.028) 01 23*45 -0.068*** -0.078** -0.087***
 (0.026) (0.031) (0.033)
Constant 1.404*** 1.444*** 1.493***
 (0.128) (0.140) (0.152)
Part II   
Trend 0.019*** 0.018*** 0.015*** 
 (0.002) (0.003) (0.003) 
Warn  -0.092 -0.408
  (0.113) (0.362)
DR  -0.176* -0.469
  (0.099) (0.321)
Trend*Warn   0.008
   (0.007)
Trend*DR   0.007
   (0.005)
Constant -0.535*** -0.401** -0.354**
 (0.129) (0.202) (0.176)
Other Parameters   6/ 0.296*** 0.300*** 0.306*** 
 (0.048) (0.051) (0.057) 
64 
67 0.328*** 0.323*** 0.328*** 
 (0.019) (0.019) (0.017) 8 0.910*** 0.927*** 0.934*** 
 (0.064) (0.065) (0.068) 
   
Obs. 16309 16309 16309 
Log-Likelihood -7024.925 -6970.106 -6956.872










 Mean Std. Dev. Min Max 
Model I 0.207 0.102 0.053 0.610 
Model II 0.208 0.102 0.053 0.617 
Model III 0.191 0.100 0.049 0.611 
    ŮȓǍƟ(ƅKo_kľ* 16309$	7Ȓŕǻ* 2011Ć 10Œ 1ń




 Model I Model II Model III 
   !"#$ -0.006 0.001 0.003 
 (0.007) (0.006) (0.008) !%"& 0.029** 0.003 -0.006
 (0.012) (0.005) (0.013)'(")* -0.005 0.000 0.013
 (0.016) (0.012) (0.025)!$+",- -0.030** -0.002 -0.009
 (0.012) (0.022) (0.030)!(./-*#. -0.004 0.013 0.054**
 (0.016) (0.015) (0.027)!*,-*& 0.031 -0.002 0.071**
 (0.022) (0.017) (0.032)
Warn 0.078** 0.034 -0.073
 (0.038) (0.041) (0.057)
DR 0.066** -0.008 -0.030
 (0.026) (0.026) (0.052)
Constant -0.028 0.020 0.046
 (0.068) (0.063) (0.108)
   
Obs. 16309 16309 16309
R-Squared 0.084 0.011 0.038
Log-Likelihood -1023.758 2540.440 -5513.020




 Model I Model II Model III Model IV 
    
Part I    !"#$ 0.021*** 0.028* 0.022** 0.023 
 (0.008) (0.017) (0.010) (0.017) !%"& 0.085*** 0.097*** 0.088*** 0.077*** 
 (0.014) (0.035) (0.019) (0.023) '(")* 0.042** 0.066 0.028 0.032 
 (0.017) (0.041) (0.021) (0.034) 01 2.*45 -0.077** -0.092 -0.023 -0.167***
 (0.031) (0.064) (0.030) (0.048)!$+",- 0.090*** -0.038 0.159*** -0.073
 (0.030) (0.066) (0.035) (0.077)!(./-*#. 0.108*** 0.137*** 0.128*** 0.058
 (0.021) (0.045) (0.026) (0.047)!*,-*& 0.110*** 0.185*** 0.087*** 0.139*
 (0.027) (0.063) (0.034) (0.074)9:;% 0.099  0.114 0.162
 (0.124)  (0.149) (0.104)
Constant 1.439*** 1.211*** 1.293*** 1.955***
 (0.141) (0.200) (0.161) (0.288)
Part II    
Trend 0.018*** 0.025*** 0.018*** 0.009*** 
 (0.003) (0.009) (0.003) (0.002) 
Warn -0.107   
 (0.113)   
DR -0.189*   
 (0.099)   <=>% 0.102 0.414 0.159 -0.040
 (0.121) (0.416) (0.116) (0.161)
Constant -0.389** -1.059 -0.486** -0.193***
 (0.195) (0.880) (0.198) (0.046)
Other Parameters    6/ 0.297*** 0.577*** 0.269*** 0.024 
 (0.052) (0.184) (0.050) (0.061) 
    
67 
  
67  0.323*** 0.249*** 0.304*** 0.371*** 
  (0.019) (0.035) (0.023) (0.024) 8  0.919*** 2.320*** 0.887*** 0.064 
  (0.066) (0.201) (0.066) (0.067) 
          
Obs. 16309 3641 9262 3406 
Log-Likelihood -6947.775 -1609.157 -3402.046 -1460.579 



















1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53
All Control Warn DR




























































































































8ȓ/ȒFaruqui et al. (2014) 
* TOUȒCPPȒPTR ("
#«Ś#































8ȓ)+ȒHeter et al. (2007) 4
Faruqui and Sergici (2011) ȒFaruqui et al. (2014) $*BIǏ )ĐȈ<«Ś
#
8ȓ/ȒHeter and Wayland (2010) 4 Faruqui and Sergici (2011) Ȓ
Faruqui et al. (2014 )ȒIda et al. (2013) Ȓ# Mizutani et al. (2015) $*ũ
ŵ)ĐȈ("
#«Ś#






























%Ƶ)69Ȓƪųí$*)Ȅµȅǆ< Household Production Theory <ƅ
#
ïč»8%æ




                                                   
2 Household Production Theory )ǒƧ("
#*ȒDeaton and Muellbauer 
(1980) 4 Filippini (1999) ȒFilippini (2011) <ÄŻȓ  


































                                                   






































øǾ±Ŵ$8) $8ƒƀƊƃƄ (ǣƅ) ]moT?>Ǽľ<ĳïȒ)ƃƄ








ln B". = X + YZ ln ?". + Y[GHI1 + Y\!P#$," + Y]!+J4*," + Y^'(")*,"+ Y_'%L*," + Y`'.M5*," + Ya'%,,," + Yb!%"&," + YZc!&*K&"L,"+ YZZ ln 2.*45,". + YZ[2d/L + :". + e". (4) 
                                                   
4 ǆƥȅǆǼľ(8Ȇ¸ƀĜ(Ǽ8ǜǚ* Kumbhakar and Lovell (2000) <
ÄŻ)%ȓ  
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¸ƀƊ'ȄµŲǣ%#ãÍ)0<«ŚȒŗƚ$* Greene (2005aȒ2005b) 











 :". = kc + klGHI1". + k5 ln >". + m". m".~!i(0, 6/[) (5) 
$ȒGHI1*ƠȄǆǙ<Ȓ ln >	*ȄµŜ)ƺźöľ<ǃ#
8ȓ 
                                                   
5 ǒ*ȒŗƚƜ 3-3 <ÄŻȓ  








 o". = 1 − B".rB".% = 1 − exp(−:".) 	 (6) 
$ȒB".r*]moT?>Ǽľu)ȄµȅǆǷ$	7Ȓ9*č(4)(8 (X +YZ ln ?". + Y[GHI1 + Y\!P#$," + Y]!+J4*," + Y^'(")*," + Y_'%L*," + Y`'.M5*," + Ya'%,,," +Yb!%"&," + YZc!&*K&"L," + YZZ ln 2.*45,". + YZ[2d/L	) )%$	8ȓB".%*ðȀ)ȄµŲ


















                                                   
6 ¸ś<ǿ®)łŭ%#ȒGreene (2005aȒ2005b) $*¸ś<Ùï¸
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 z" {	 ln B". , w"., m", | ∈ ~) = 263.ÄZ Å T".6 Ç 8T".6  (8) 
%'8ȓť(Ȓ¸śN"("
#Ƙ«8%ȒyĄR)úĉǼľ*Ȓ 
 z" {	 ln B". , w"., | ∈ ~) = 263.ÄZ Å T".6 Ç 8T".6 É N"
Ñ





8 Simulated Log Likelihood * 
 
z( {	 ln B". , w"., | ∈ ~, R ∈ !)





















ŗðȐ)Ä¶yĄľ* 681 yĄ$	7Ȓ) 212 yĄ*CrkȄ»)yĄ$	
8ȓÄ¶öǞyĄ){(*Ȓ1 ĥČ#(1yĄ).(>ZrV)5'ȁÍî



















9ȓŗðȐ$*ȒŜǔ÷ßUboWlNaoN%# TOU % CPP ) 2 "(Ůƌ
#
8ȓTOU *Ȓąń) 13 ň6 16 ň)ǻ)ȄµŀǸ(+20 §/kWh <¶)8
3)$	8ȓCPP40ȒCPP60ȒCPP80 *99+40/kWhȒ+60 §/kWhȒ+80 §
/kWh <ȒTOU (;!#ȄµŀǸ(¶)83)$	7Ȓ²ń 17 ň/$()ð
ŃœŹ<Ɛ698%('8ȓCPP40ȒCPP60ȒCPP80 )ðŃŘ*Ȓƴń)
ğũŵ 30 ĉ<ǧ)8ãÍ$	7ȒðŃÕľ*99 5 ÕȒǍ 15 ÕðŃ



















D (Ŝǔ÷ßUboWlNaoN)öǞyĄ) )ŀǸƣ*ĔǷŀǸ A (Ȓąń
) 13ň~16ň)ǻ 20§/kWh<¶)3)áŗ (i.e. TOUáŗŀǸ) %
'7ȒƯěň()0 CPP ðŃ98ȓCPP *²ńňŸ$ƴń)ąń 13 ň~16
ň)ũŵ 30 ĉ<ǧ)8%ğ98ãÍ(
#ȒƯěƊ(+40 §/kWhȒ+60
                                                   




10 ĔǷŀǸ A )ŀǸƣ*v)Ǯ7$	8ȓƦƘŲǣǷ 120kWh v20 §
/kWhȒƦƘŲǣǷ 120kWh 57æȒ300kWh v25 § /kWhȒƦƘŲǣǷ
300kWh <ǧ)826 § /kWhȓ  





ŗðȐ(8Ŝǔ÷ßUboWlNaoN*ȒĔǷŀǸ A (+20 §/kWhȒ
+40 §/kWhȒ+60 §/kWhȒ+80 §/kWh <¶Ɵ8 Variable Critical Peak Pricing 
(VCPP) %
)839'
ȓGkr_ A (IoVmrkGkr_) Å,Gkr


























 ǃ 4.4 *ȄµȅǆǼľ)ĳïƫś$	8ȓModel I *Ȓŗƚ)Ɯ 3 Ơ$ǖņ
ĳïfUk<ȒBattese and Coelli (1988) )Ĩŭ<ƅ
#ĳï3)$	7Ȓ
Model II *ȒGreene (2005aȒ2005b) )Ĩŭ<ƅ
#ĳï3)$	8ȓ/Ȓ













































 Model I % Model 















Ŝäľ< Frontier ZrV% Inefficiency ZrV)zł(£92$	8%
3Ƶ)698ȓ)Ÿ<Şǐ82(ȒInefficiency ZrV6Ŝäľ%ƠȄ
ǆǙäľ<ǿ
fUk<ĳïȓModel III % Model V *Ȓ)«Ś)ƫś
$	8ȓ$*ȒŜľ)ƛË*ǟ$ȒƭǍƊ(œĠ%'!#
8ȓĔ!#Ȓ












 Model IV % Model VI <ĳïȒ$ĕ698öľ
úĉ%ȒModel III % Model V 6ĕ69öľúĉ<ŨǪ8%$ȒŜä
ľ& 6)ZrV(£8)ú36
)<Şǐ8ȓModel III % Model 








ȓ¢(3ǭ-Ǯ7ȒModel III % Model V $
*ȒŜäľ* Frontier ZrV$3œĠ%'!#
8ȓ$ĉ*ȒModel V
% Model VI )öľúĉ<ȒModel IȒModel II )9%99ŨǪ8%$Ȓ
Ŝäľ<zł)ZrV(Ð28-&<Şǐ8ȓ99)öľúĉ
<ŨǪ8%ȒModel I % Model II UrP(ǲÍ8ǲ¬'ĳïfUk%ǌ)
5ȓ 






słȒƠȄǆǙ*ȒModel I $* Frontier ZrV(
#ǟ$œĠ%'7ȒModel 




































































































äľ ǖņ(¿)B  1 ňǻ	7ȄµƅǷ(kWh) 
?  ȄµŜ(ĔǷŀǸ A ÄŻ) UboWlNaoN ň)Ŝ (§
/kWh)GHI1  ƠȄǆǙ)Ɛ6!"#$  ħĕ(Ɖt§) DTJjräľ!%"&  B>IoœÉľ(É)!&*K&"L   ©ǀĊœÉľ(É)'%,,  CrkȄ»Qcr(1ȔCrkȄ»Ȓ0Ȕ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Variable Mean Std. Dev. Min Max 
         B  0.456  0.385  0.000  5.000  
P 35.511  21.301  20.000  106.000  
Warn 0.059  0.236  0.000  1.000  !"#$  5.915  2.715  1.000  12.000  !%"&  3.576  1.705  0.000  10.000  '%,,  0.312  0.463  0.000  1.000  !&*K&"L   1.136  0.432  0.000  3.000  '(")*  4.306  1.057  1.000  7.000  '.M5*  0.773  0.419  0.000  1.000  '%L*  3.156  1.616  1.000  6.000  !+J4*  1.298  0.965  0.000  4.000  2.*45  31.008  2.730  21.200  35.800  2d/L  0.525  0.499  0.000  1.000  
          
Obsevations 116348       





  Group A   Group B   Group C, D 
  Mean Std. Dev. Min Max   Mean Std. Dev. Min Max   Mean Std. Dev. Min Max !  0.499  0.415  0.000  5.000    0.463  0.405  0.000  4.700    0.436  0.361  0.000  4.090  "#$%  6.054  2.783  1.000  11.000    5.965  2.597  2.000  12.000    5.835  2.733  1.000  12.000  &'#()  4.396  1.007  2.000  7.000    4.357  1.065  2.000  7.000    4.247  1.070  1.000  7.000  &*+,)  0.838  0.369  0.000  1.000    0.843  0.363  0.000  1.000    0.715  0.451  0.000  1.000  &-.)  3.108  1.657  1.000  6.000    3.209  1.727  1.000  6.000    3.154  1.547  1.000  6.000  "-#/  3.667  1.573  0.000  8.000    3.557  1.917  0.000  10.000    3.547  1.658  0.000  9.000  &-00  0.315  0.465  0.000  1.000    0.409  0.492  0.000  1.000    0.270  0.444  0.000  1.000  "/)1/#.  1.108  0.410  0.000  3.000    1.183  0.521  0.000  3.000    1.127  0.395  0.000  3.000  "234)  1.243  0.988  0.000  4.000    1.243  1.027  0.000  4.000    1.345  0.925  0.000  4.000  
                              
Observation 26196         27140         63012       
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Ņ 4.4ƃŴŇŮá Üºĸø 
Variable Model I Model II Model III Model IV Model V Model VI 
        
Frontier       ln #  0.054 0.019 -0.088*** -0.145***   
  (0.042) (0.020) (0.023) (0.012)   $%&'  -0.127** 0.003 -0.106*** -0.052***   
  (0.062) (0.031) (0.035) (0.013)   ()*+  0.015** 0.023*** 0.015** 0.038*** 0.014** 0.025*** 
  (0.007) (0.004) (0.007) (0.003) (0.007) (0.003) (,-./  0.103*** 0.099*** 0.102*** 0.033*** 0.103*** 0.160*** 
  (0.021) (0.008) (0.021) (0.007) (0.021) (0.008) 012/  0.020* 0.012** 0.021* -0.071*** 0.020* -0.018*** 
  (0.011) (0.005) (0.011) (0.005) (0.011) (0.003) 03)4/  0.022 -0.055*** 0.026 -0.026*** 0.024 -0.095*** 
  (0.022) (0.013) (0.022) (0.009) (0.022) (0.009) 0567/  0.147*** 0.143*** 0.146*** 0.188*** 0.143*** 0.171*** 
  (0.054) (0.037) (0.054) (0.020) (0.055) (0.024) 0188  0.059 -0.002 0.063 -0.115*** 0.060 -0.137*** 
  (0.041) (0.016) (0.041) (0.015) (0.041) (0.013) (9/:9)2  0.201*** 0.233*** 0.199*** 0.335*** 0.200*** 0.282*** 
  (0.047) (0.014) (0.047) (0.026) (0.047) (0.012) (1)9  0.089*** 0.147*** 0.089*** 0.076*** 0.089*** 0.181*** 
  (0.014) (0.011) (0.014) (0.006) (0.014) (0.004) ln ;5/.7  0.476*** 0.525*** 0.488*** 0.546*** 0.477*** 0.531*** 
  (0.042) (0.039) (0.042) (0.040) (0.042) (0.037) ;1<2  0.107*** 0.106*** 0.107*** 0.107*** 0.107*** 0.106*** 
  (0.010) (0.010) (0.010) (0.010) (0.009) (0.009) =>'?@%'@  -4.755*** -4.084*** -4.270*** -3.292*** -4.557*** -4.115*** 
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  (0.243) (0.141) (0.187) (0.131) (0.176) (0.117) 
Inefficiency 
Term 
      
ln #  -0.349*** -0.994***   -0.256*** -0.956*** 
  (0.076) (0.138)   (0.060) (0.142) $%&'  0.044 -0.263*   -0.180** -0.258*** 
  (0.129) (0.152)   (0.081) (0.082) A>'?@%'%@  1.657*** 2.854*** 0.352** -1.068*** 1.293*** 2.690*** 
  (0.320) (0.340) (0.161) (0.294) (0.176) (0.302) 
       
Other 
Parameters 
      
B<  0.735*** 0.815*** 0.746*** 0.910*** 0.742*** 0.825*** 
  (0.039) (0.064) (0.045) (0.072) (0.041) (0.057) BC  0.384*** 0.327*** 0.404*** 0.349*** 0.394*** 0.328*** 
  (0.351) (0.021) (0.030) (0.018) (0.029) (0.019) D  1.912*** 2.488*** 1.846*** 2.609*** 1.886*** 2.515*** 
  (0.054) (0.073) (0.057) (0.083) (0.055) (0.065) EF   0.749***  0.678***  0.853*** 
  (0.017)  (0.013)  (0.012) 
        
Household 485 485 485 485 485 485 
Obs. 114243 114243 114243 114243 114243 114243 
Log-Likelihood -112102.66 -85620.65 -112336.24 -86313.975 -112166.39 -85708.149 
Robust standard errors in parentheses     














None Warn TOU CPP40 CPP60 CPP80
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